Genetic recombination occurs among a wide variety of influenza A viruses with high frequency (7, 19, 28, 29, 30, 31) , and recombinants of influenza A viruses, in which two virus-coded surface proteins, hemagglutinin and neuraminidase, are segregated, are readily isolated in chicken embryos (18) and in tissue culture (28) as well as in mammals and birds (31) . Such recombinant viruses have proved valuable in studying the reaction of each antigen with specific antibody (12, 17, 33) , in establishing the indpendent variation of the two antigens in wild-type viruses (27) , and in investigating the mechanism of emergence of new pandemic strains of influenza A viruses (16, 32) .
In the case of influenza B viruses, evidence for recombination based on unequivocal antigenic markers has not been presented heretofore, although early studies described transfer of mouse lung virulence (22, 25, 26) , and multiplicity reactivation, the basis of which is probably genetic recombination (3, 10, 15) , has also been observed with influenza B viruses (13, 14) .
In this report we present evidence for the isolation of recombinants antigenically hybrid for hemagglutinin and neuraminidase from cells doubly infected with two The resulting mixed yield, which was harvested at 18 h after infection, was plated on a series of primary chicken embryo fibroblast monolayer cultures at a concentration of 2 to 5 PFU per culture and plaques were allowed to develop without any selection. A block of agar overlying every plaque was picked and suspended in PBS + BA. Thirty-one virus clones were thus isolated, which received one additional passage in embryonated eggs before further examination.
RESULTS
Effect of trypsin on the growth of influenza B viruses. Although all strains of influenza B virus tested formed well-defined, clear plaques with low efficiency in monolayer cultures of primary chicken embryo fibroblasts obtained from 7-to 10-day-old chicken embryos (PFU/ EID50 ratio, 1/100 to 1/1000), it was rarely possible to recover virus which was infectious for either eggs or chicken embryo fibroblasts from a plaque. Moreover, when the monolayer cultures were infected with the virus at a low multiplicity and the virus was grown under fluid maintenance medium, there was no indication of virus growth, corroborating the abortive nature of infection in this system.
Incorporation of 2 ,g of trypsin per ml in fluid maintenance medium, however, resulted in the appearance of hemagglutination activity and a significant increase in titer of infectious virus ( Table 1) . Incorporation of the same amount of trypsin in the first agar overlay medium resulted in marked increase in efficiency of plaquing ( When intact virus is used as the enzyme source, NA activity of influenza A viruses may be inhibited non-specifically by steric hindrance of access of substrate to the enzyme by attachment of HA antibody to the HA on the virus surface (8, 24, 27) . Our present findings demonstrate this phenomenon with influenza B viruses as well (Table 5) , suggesting a topographical similarity of influenza A and B viruses in their arrangement of HA and NA (16, 27) was not demonstrated in the present investigation with the particular recombinants studied. Antisera to the recombinant viruses gave identical HAI titers when tested either with the recombinant homotype virus or with parental virus of similar HA but heterotypic NA serotype (Table  4) .
The high recombination frequency observed with influenza A viruses led to the hypothesis that the genome of influenza A viruses consists of several distinct subgenomic fragments and that genetic recombination occurs almost exclusively by an independent reassortment of these fragments (11) . Thus, the observation of a high recombination frequency with influenza B viruses might suggest the presence of a similar genome in these viruses. In the present study, individual serological characterization of the virus clones isolated from the mixedly infected cultures without selection showed that recombination between differing HA and NA serotype was 64% (Table 6 ). On the basis of high recombination frequency, we conclude that the genetics of influenza A and B viruses are similar, and suspect that viral RNA will be isolated in subgenomic pieces.
Influenza remains one of the major epidemic diseases of man, probably as a consequence of the antigenic mutability of the virus. Two kinds of antigenic variation are noticed with influenza A viruses: minor sequential antigenic "drift" involving gradual changes in the surface antigens of influenza virus, and major antigenic ''shifts" which represent sudden and complete changes in one or both of the surface antigens. The latter form of antigenic change, which has been associated with pandemic disease in man, is postulated to result from genetic recombination in nature of human and animal influenza viruses (17; reviewed by E. D. Kilbourne, J.
Infect. Dis., in press). In the case of influenza B viruses, antigenic diversity exists among strains, but the year-to-year change has been more gradual than with the influenza A viruses (23, 24) . Influenza B viruses have not been isolated from nonhuman hosts, nor have they been associated with pandemics or sudden and complete changes in antigenicity. However, the potential for genetic recombination (reassortment) appears to be the same for influenza A and B viruses, so that explanation of the lack of sudden and extreme antigenic variation with the influenza B viruses may rest entirely upon the differing ecology of the viruses and the absence of animal reservoirs of influenza B viruses. Our present studies were made possible by a technical advance in which trypsin was found to exert a marked enhancing effect both on plaquing efficiency and on the replication of influenza B viruses. Enhanced plaque formation by a proteolytic enzyme has been reported for influenza A and B viruses in primary chicken embryo fibroblasts using pancreatin (4), and it was suggested that the enhancement resulted from action of the enzyme on the cell surface. Obviously, the exact mechanism underlying this enhancing effect may not be simple and probably is multifold. It is possible that the effect of trypsin on some virus-inhibitory factor may also play a role in the enhanced virus replication and increased plaquing efficiency that we have noted.
